Exploring epiallele stability in a population-epigenetic model.
Differences in transgenerational epigenetic stability can result in a diversity of phenotypes among genetically identical individuals. Here we present a model that encapsulates non-genomic phenotypic variation in a population over two distinct environments that each act as a stimulus for epigenetic modification. By allowing different levels of epigenetic resetting, thereby increasing epigenetic diversity, we explore the dynamics of multiple epiallelic states subject to selection in a population-epigenetic model. We find that both epigenetic resetting and the environmental frequency are crucial parameters in this system. Our results illustrate the regions of parameter space that enable up to three equilibria to be simultaneously locally stable. Furthermore, it is clear that both continued environmental induction and epigenetic resetting prevent epigenetic fixation, maintaining phenotypic variation through different epiallelic states. However, unless both environments are reasonably common, levels of epigenetically-maintained variation are low. We argue that it is vital that non-genomic phenotypic diversity is not ignored in evolutionary theory, but instead regarded as distinct epiallelic variants. Ultimately, a critical goal of future experiments should be to determine accurate rates of epigenetic resetting, especially over several generations, in order to establish the long-term significance of epigenetic inheritance.